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Background of Invention 

[0001] This invention relates generally to refrigeration appliances, and, more particularly to, 
an apparatus and method for constructing refrigeration appliance cabinets. 

[0002] Known refrigeration appliances, such as refrigerators, include a cabinet housing 
including an outer case and one or more inner liners therein that defines a fresh food 
compartment and a freezer compartment. The fresh food compartment and freezer 
compartments are closed by separate access doors hingedly attached to the case. A 
mullion extends across the front of a partition that separates the fresh food and freezer 
compartments in the liner and is attached to the outer case to reinforce the front of the 
outer case and preserve a pleasing aesthetic appearance of the refrigerator. Typically, the 
casing is fabricated from relatively thin sheet metal and includes a U-shaped shell to 
which a back and a bottom panel are attached to form an enclosure that contains the 
liner. A resin foam insulation medium is interposed between the casing and a plastic liner 
to insulate the refrigeration compartments of the refrigerator and also to increase 
structural rigidity and strength of the refrigerator cabinet. See for example, U.S. Patent 
Nos. 4,822,1 1 7 and 4,632,470. A lower rail extends across the bottom of the cabinet and 
includes a grille providing access to a machinery compartment in the bottom of the 
refrigerator compartment. 

[0003] 

While for some time refrigerator liners were installed into cabinets that were pre- 
fabricated with the foam, recent manufacturing efforts have been directed to foaming 
refrigerator cabinets after the liners have been inserted into the casing shell, a practice 
which has been found to reduce undesirable liner stress and associated cracking of the 
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liner in use. 

[0004] However, foaming of the cabinets after insertion of liners has proven problematic in 
other aspects. For example, once the liner is installed into the casing shell, access is 
severely restricted to attach the casing bottom panel to the shell, and conventional 
automated equipment to install the casing bottom panel cannot be used. While tooling 
and fixtures to install the casing bottom panel to the cabinet before foaming operations 
may be found, they may be employed only with increased manufacturing and assembly 
costs. In addition, difficulties in securing the casing bottom panel to the shell tend to 
result in undesirable foam leaks in foaming operations, especially in an area where the 
casing bottom panel is attached to the lower rail at the bottom of the refrigerator 

Summary of Invention 

[0005] In one aspect, a refrigeration appliance cabinet is provided that comprises a bottom 
mullion and a casing. One of said bottom mullion and said casing comprises a retaining 
tongue and the other of said bottom mullion comprises an engagement surface for being 
received in said tongue. 

[0006] In another aspect, a refrigerator cabinet is provided which comprises a bottom 
mullion, and a casing in press fit engagement with said bottom panel. 

[0007] In a further aspect, a refrigerator cabinet is provided. The cabinet comprises a casing, 
an inner liner within said casing and said inner liner comprising at least one refrigeration 
compartment. A bottom mullion is configured to receive a portion of said inner liner, and 
said casing is configured to receive a portion of said bottom mullion with press fit 
engagement. 

[0008] in still another aspect, a method for fabricating a refrigeration appliance cabinet is 

provided. The refrigerator cabinet includes a casing shell, an inner liner, a casing bottom 
panel, and a bottom mullion. The method comprises attaching the bottom mullion to the 
casing shell by hand, inserting the inner liner into the casing shell, attaching the casing 
bottom panel to the bottom mullion by hand, and injecting a foam insulation medium 
between the casing and the inner liner. 

[0009] in yet another aspect, a method for fabricating a refrigerator cabinet is provided. The 
cabinet includes a casing shell, an inner liner, a casing bottom panel, and a bottom 
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mullion including opposite side surfaces, each of the side surfaces including a channel. 
The method comprises inserting the inner liner into the casing shell, press fitting the 
bottom mullion to the inner liner such that the inner liner is received in one of the 
bottom mullion channels, press fitting the casing bottom panel to the bottom mullion, 
and injecting a foam insulation medium between the casing and the inner liner. 

[0010] In still a further aspect, a method for fabricating a refrigerator cabinet is provided. 
The cabinet includes a casing shell, an inner liner, a casing bottom panel including a 
retaining tongue extending therefrom, and a bottom mullion including opposite side 
surfaces, each of the side surfaces including a channel. The method comprises inserting 
the inner liner into the casing shell, press fitting the lower rail to the bottom mullion such 
that the lower rail is received in one of the bottom mullion channels, press fitting the 
bottom mullion to the inner liner such that the inner liner is received in one of the 
bottom mullion channels, press fitting the casing bottom panel to the bottom mullion 
such the retaining tongue engages the bottom mullion, and injecting a foam insulation 
medium between the casing and the inner liner. 

Brief Description of Drawings 

[001 1] Figure 1 is front elevational view partly broken away of an exemplary refrigerator 
according to the present invention. 

[0012] Figure 2 is a partial exploded perspective view of the refrigerator shown in Figure 1 . 

[001 3] Figure 3 is a cross sectional view of a bottom mullion for the refrigerator shown in 
Figures 1 and 2. 

[001 4] Figure 4 is a partial cross sectional view of a casing bottom panel for the refrigerator 
shown in Figures 1 and 2. 

[001 5] Figure 5 is a schematic cross sectional view of a portion of the refrigerator shown in 
Figures 1 and 2. 

Detailed Description 

[001 6] Figure 1 is front elevational view partly broken away of an exemplary refrigeration 
appliance 90 according to the present invention. In an illustrative embodiment, 
refrigeration appliance 90 is a top-mount refrigerator including a cabinet 100 that 
APPJD=09682857 Page 3 of 21 



supports a fresh food storage compartment 102 and a freezer storage compartment 104 
in a vertically oriented position relative to one another. While the exemplary 
embodiments described and illustrated herein are in reference to a top-mount 
refrigerator, such as refrigerator 90, it is understood that the principles set forth herein 
are equally applicable to side-by-side refrigerators having fresh food and freezer 
compartments extending on opposite sides of a vertical wall. Moreover, the inventive 
concepts described herein are further applicable to single compartment refrigerators and 
freezers. As the benefits of the invention accrue generally to refrigeration appliances, the 
description set forth herein is for illustrative purposes only and is in no way intended to 
be restricted to a particular type of refrigeration appliance, such as, for example, 
refrigerator 90. 

[001 7] Refrigerator 90 includes an outer case or casing 1 06 and an inner liner 1 08 disposed 
within casing 106 and defining fresh food compartment 102 and freezer compartment 
104. As described in more detail below, a space between case 106 and liner 108 is filled 
with foamed-in-place insulation. Also, as further described below, outer case 106 
normally is formed by folding a sheet of a suitable material, such as pre-painted steel, 
into an inverted U-shape to form a casing shell having top and side walls. A bottom wall 
or bottom panel (not shown in Figure 1) of case 106 normally is formed separately and 
attached to the case shell side walls and to a bottom frame that includes a front rail 1 1 4 
to provides support for refrigerator 1 00 and to facilitate air flow around and beneath 
cabinet 102 to ventilate a machinery compartment (not shown in Figure 1) in a bottom 
rear portion of cabinet 1 00. Inner liner 1 08 is molded from a suitable plastic material to 
form freezer compartment 104 and fresh food compartment 106, respectively. It is 
understood, however, that in alternative embodiments fresh food compartment 102 and 
freezer compartment 104 may be defined by separate liners. 

[0018] 

In an alternative embodiment, liner 108 may be formed as desired by bending and 
welding a sheet of a suitable metal, such as steel, to produce relatively large capacity 
refrigeration units. Furthermore, in such a large capacity unit, separate fresh food and 
freezer compartment liners are employed for added strength and to facilitate 
manufacturing tolerances. In smaller refrigerators, such as refrigerator 90, a single liner 
108 is formed and an upper mullion strip 1 10 spans between opposite sides of case 106 
and is attached to case 106, thereby covering a dividing partition or mullion wall that 
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divides liner 108 into a freezer compartment 104 and fresh food compartment 102. A 
lower muliion 1 1 2 extends across a bottom portion of case 1 06, and as will become 
apparent below, facilitates assembly of cabinet 102. Upper muliion strip 1 10 and bottom 
muliion 1 1 2 are each formed from a suitable resilient material, such as an extruded 
acrylo-butadiene-styrene based material (commonly referred to as ABS) in an exemplary 
embodiment. 

[001 9] Storage shelves (not shown) and slide-out drawers 1 20 normally are provided in 

fresh food compartment 1 02 to support items being stored therein. Additionally, shelves 
or storage baskets (not shown) may be provided in freezer compartment 104 for food 
yn storage therein. Still further, an ice maker (not shown) may be provided in freezer 

JSCS; 

?J compartment 104. 

ft"\ 

n ! 

ffi [0020] Temperature regulation and control of fresh food compartment 1 02 and freezer 

; compartment 1 04 is accomplished by manipulation of an airflow control mechanism 1 1 6 

« located in fresh food compartment 102. In one embodiment, a microprocessor (not 

J-! shown) operates airflow dampers (not shown) and fans (not shown) to open, close, or 

HL; restrict an airflow path between freezer compartment 1 04 and fresh food compartment 

q 1 02. Temperature settings are selectable by a user via manipulation of control knobs and 

fB ' dials coupled to the microprocessor. In alternative embodiments, known mechanical 

control mechanisms are employed in conjunction with mechanism 1 16 in lieu of 
electronic controls for selection of refrigerator compartment temperature settings and 
regulation of airflow in refrigerator 90. Other known features may be further integrated 
into airflow control mechanism 1 1 6, such as lighting fixtures for illumination of fresh 
food compartment 102. 

[0021] A freezer door 1 32 and a fresh food door 1 34 close access openings to fresh food 
and freezer compartments 1 02, 1 04, respectively. Each door 1 32, 1 34 is mounted by a 
top hinge 1 36 and a bottom hinge (not shown) to rotate about its outer vertical edge 
between an open position and a closed position enclosing the associated storage 
compartment. Freezer door 1 32 includes a plurality of storage shelves (not shown) and a 
sealing gasket (not shown), and fresh food door 1 34 also includes a plurality of storage 
shelves (not shown) and a sealing gasket (not shown). 



[0022] 
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In accordance with known refrigerators, the machinery compartment behind front rail 
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1 14 at least partially contains components for executing a vapor compression cycle for 
cooling air. The components include a compressor (not shown), a condenser (not shown), 
an expansion device (not shown), and an evaporator (not shown) connected in series and 
charged with a refrigerant. The evaporator is a type of heat exchanger which transfers 
heat from air passing over the evaporator to a refrigerant flowing through the evaporator, 
thereby causing the refrigerant to vaporize. The cooled air is used to refrigerate fresh 
food compartment 1 02 and freezer compartment 1 04. As the refrigeration cycle 
components are beyond the scope of the present invention but well within the purview of 
those in the art, further discussion thereof is omitted. 

^^^1^0023] Figure 2 is a partial exploded perspective view of refrigerator cabinet 100 including 
outer case 1 06 and inner liner 1 08. Out/r case 1 00 includes an inverted U-shaped shell 
1 50 including a top wall 1 51 and spaced apart opposite side walls 1 52, 1 54 extending 
downwardly from lateral sides of tot/l 51 . Shell walls 1 51, 1 52, 1 54 are formed from a 
single piece of material bent into am open, box like configuration. A separately formed 
bottom panel 1 56 is attached to4 lower end portion of shell side walls 1 52, 1 54, and a 
separately formed case rear pafnel 1 58is attached to shell side walls 1 52, 1 54, shell top 
wall 151, and case bottom panel 1 56 to form an open-sided, generally rectangular 
enclosure for inner liner 1 08. Bottom panel 1 56 includes a raised portion 1 60 at the rear 
end thereof that forms the machinery compartment to house refrigeration cycle 
components underneatj/ bottom panel 1 56. 

[0024] Case shell 1 50 incudes front fee^s 1 62, 1 64, 1 66 depending inwardly from forward 
edges of top wall 1 51 and srctewalls 1 54, 1 56. Upper mullion strip 1 1 0 (shown in Figure 
1) and lower mullion \Yi are each attached to case front faces 1 64, 1 66 after inner liner 
108 is inserted ipto shell 150. In further embodiments, reinforcing elements, strips and 
frames maytfe secured to shell front faces 1 62, 1 64, 1 66 to maintain a proper spacing 
and gpi^ntation of shell walls 151, 152, and 1 54 and to avoid deflection of cabinet 1 00 in 
u<e. 

[0025] 

Inner liner 1 08 is integrally formed from a plastic material and includes a top wall 
1 70, opposing side walls 1 72, 1 74 extending from top wall 1 70, a bottom wall 1 76 
extending from side walls 1 72, 1 74, and a rear wall 1 78 attached to liner side walls 1 72, 
1 74, top wall 1 70, and bottom wall 1 76 to form an open-sided box-like enclosure. An 
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outwardly projecting flange 1 80 extends around an open front edge of liner 108 Flange 
1 80 seats against cabinet front faces 1 62, 1 64, 1 66 when liner 1 02 is inserted into case 
1 06. A dividing wall or mullion 1 82 is mounted in liner 1 08 in alignment with indented 
portions 1 84 of liner side walls 1 72, 1 74, and thus divides liner 1 08 into fresh food 
compartment 102 and freezer compartment 104. 

[0026] Once liner 1 08 is positioned within case 1 06, ancK upper mullion strip 1 20 is secured 
to case front faces 1 64, 1 66, over mullion 1 82 ancr bottom mullion 1 1 2 is installed. 
Bottom mullion 1 1 2 is secured to shell outer faces 1 64, 1 66 and, as set forth more fully 
below, facilitates attachment of case bottom panel 1 56 and front rail 1 14 (shown in 
Figure l)with simple press fit engagement/after liner 108 is positioned within case 106. 
After case rear panel 1 58 is attached to jcase shell 1 50, a known resin foam insulation 
medium (not shown in Figure 2) is then interposed between case shell 1 50 and inner liner 
108, between case bottom panel 1 Sb and also between liner bottom wall 1 78 and case 
rear panel 1 52. The resin foam insulation medium in one embodiment is a polyurethane 
composition in liquid/gas form/that expands in the space between liner 108 and case 
1 06 and is solidified by curing according to known techniques to a solid foam that 
adheres to case 1 06 and ILner 1 08 to form a structurally rigid yet insulated cabinet 1 00. 

[0027] Figure 3 is a cross sectional view bottom mullion 1 1 2 that facilitates attachment of 
case bottom panel 1 56 (shown in Figure 2) after liner 108 (shown in Figure 2) has been 
installed into case 106 (shown in Figure 2), and also that substantially prevents foam 
leaks during foaming processes in fabrication of cabinet 100 (shown in Figure 2). 

[0028] 

Bottom mullion 1 1 2 includes a front face 200 extending across a bottom portion of 
cabinet 106 (as shown in Figure 1), a first retainer portion 202 extending opposite and 
generally parallel to front face 200, a guide portion 204 extending downwardly and 
obliquely away from liner retainer portion 202, and a second retainer portion 206 
extending downward from guide portion 204 and extending substantially parallel to 
bottom mullion front face 200 and first retainer portion 202. Collectively, first retainer 
portion 202, guide portion 204 and second retainer portion 206 form a front rail channel 
208 for receiving front rail 1 14 (shown in Figure 1) with press fit engagement. Guide 
portion 204 facilitates hand insertion of front rail 1 1 4 without tools by guiding front rail 
1 1 4 into a proper position as front rail 1 1 4 is inserted into front rail channel, thereby 
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eliminating precise relative positioning of front rail 1 14 and bottom mullion 1 12 that may 
otherwise require fixtures or time consuming manual dexterity and assembly. 



[0029] Bottom mullion 1 12 further includes a substantially flat liner base portion 210 

extending from and substantially perpendicular to second retainer portion 206. A third 
retainer portion 212 extends upwardly from and substantially perpendicular to liner base 
portion 210 and includes an upwardly and outwardly extending flare portion 214 at an 
upper end thereof that extends away from guide portion 204. Bottom mullion 1 1 2 is 
folded back upon itself to form a reinforcing section 216 adjacent flare portion 214 and 
third retainer portion 212. Collectively, first retainer portion 202, guide portion 204, 
second retainer portion 206, liner base portion 210, and third retainer portion 212 form 
a liner channel 21 8 that receives liner 1 08 (shown in Figures 1 and 2) with press-fit 
engagement. Guide portion 204 facilitates hand installation of bottom mullion 1 12 to 
liner 1 08 without tools by guiding liner flange 1 80 (shown in Figure 2) into a proper 
position as liner flange 180 is received into liner channel 218, thereby eliminating precise 
relative positioning of bottom mullion 1 1 2 relative to liner 108 that may otherwise 
require fixtures or time consuming manual dexterity and assembly. 

[0030] In addition, liner channel 218 and front rail channel 208 extend from opposite sides 
of bottom mullion 1 1 2 such that one of them may be accessed from above, and the other 
from below as refrigerator cabinet 102 (shown in Figures 1 and 2) is assembled. 

[0031] A substantially flat bottom panel engagement portion 220 extends from reinforcing 
section 216 and is substantially aligned with liner base portion 210. Engagement portion 
220 facilitates press fit engagement and attachment of bottom panel 1 56 to bottom 
mullion 1 1 2 once bottom mullion 1 1 2 is attached to case 1 06 (shown in Figures 1 and 2). 

[0032] While the illustrated shaped of bottom mullion 1 1 2 has been found particularly useful 
with certain constructions of refrigerator liners, front rails, and case bottom panels, it is 
anticipated that the shape of bottom mullion 1 1 2 could be modified in alternative 
embodiment to form channels 208, 21 8 for simple and direct hand insertion to a variety 
of refrigerator front rails and liners. 

[0033] 

Figure 4 is a partial cross sectional view of casing bottom panel 1 56 including a 
forward end 230, an upper outer surface 232 and a lower outer surface 234 extending 
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opposite one another. A fastening projection 236 extends from lower surface 234 and 
includes an extended support portion 238 depending from and extending substantially 
parallel to lower surface 234 but in a spaced apart relationship to panel lower surface 
234. A rounded tongue 240 extends from a distal end of support portion 238 and is also 
positioned in a spaced apart relationship to panel lower surface 234. Tongue 240 is 
spaced from panel lower surface 234 so as to create an interference fit with bottom 
mullion engagement portion 220 (shown in Figure 3), Support portion 238 is at least 
somewhat resilient in an exemplary embodiment such that fastening projection 236 is 

^ deflected when bottom mullion engagement portion 220 isj^ceivedj^et^ 

andj^sejjottc^^ Deflection of resilient support portion 238 

produces a biasing force to hold tongue 1 40 to bottom mullion 11 2. As such, fastening 
projection 236 is essentially a clip attached to bottom panel 1 56 for simple hand 
insertion to bottom mullion engagement surface 220 (shown in Figure 3) without tools 
and expensive fixtures for automated equipment. Thus, fastening projection 236 securely 
retains case bottom panel 1 56 to bottom mullion 1 1 2 (shown in Figures 1 -3) with press 
fit engagement. 

[0034] In one embodiment, fastening projection 236 is fabricated from galvanized steel and 
attached to case bottom panel 1 56 according to known techniques. It is contemplated, 
however, that fastening projection 236 could be fabricated from other suitable materials 
and furthermore may be integrally formed into bottom panel 1 56 as desired. It is further 
contemplated that other configurations and adaptations of fastening projection 236 may 
be employed to achieve the instant advantages of the present invention and without 
departing from the scope of the present claims. 

[0035] 

Figure 5 is a schematic cross sectional view of a portion of a complete refrigerator 
cabinet 102 and illustrates bottom mullion 1 12 interfacing with inner liner 108 and case 
bottom panel 1 56. A lower portion of liner flange 1 80 is contoured into a shape 
substantially complimentary to a forward portion (to the left in Figure 5) of bottom 
mullion liner channel 218. Flange 1 80 is therefore received in bottom mullion 218 with a 
secure interference fit with simple press fit engagement after liner 1 08 has been installed 
into outer case 106. Bottom mullion engagement portion 220 is received in bottom panel 
fastening projection 236 in an overlapping arrangement with bottom panel forward end 



230, also with press-fit engagement, and refrigerator • frem rail 1 14 includes a contoured 
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upper end 250 that is substantially complementary in shape to a rearward portion (to the 
right in Figure 5) of bottom mullion rail channel 208 with secure press-fit engagement. 

[0036] Liner bottom wall 1 76 extends substantially parallel to and in a spaced apart 

relationship from case bottom panel upper surface 232, and a foam insulation medium 
252 is interposed between liner 1 08 and upper surface 232 of case bottom panel 1 56. 

[0037] Fresh food compartment 102 extends above liner bottom floor 1 76 and is insulated 
by foam medium 252. Front rail 1 1 4 includes a grille (not shown) extending on a front 
face 254 thereof that allows airflow through the grille to ventilate the machinery 
compartment at the bottom rear end of cabinet 1 02 beneath case bottom panel 1 56. 

[0038] Cabinet 102 (shown in Figure 1) may be fabricated according to the following 

method. Inner liner 1 08 (shown in Figures 1 , 2, and 5), including mullion 1 82 (shown in 
Figure 2) is inserted into and secured to casing shell 1 50 (shown in Figure 2) according to 
known methods and techniques. Mullion strip 1 10 (shown in Figure 1) is secured to 
casing outer faces 1 64, 1 66 (shown in Figure 2) over mullion 1 82. 

[0039] Lower rail 1 14 (shown in Figures 1 and 5) is press fit to bottom mullion rail channel 
208 (shown in Figures 3 and 5), assisted by bottom mullion guide portion 204 (shown in 
Figure 3) such that lower rail 1 1 4 is securely received in rail channel 208 with an 
interference fit. Bottom mullion 1 12 (shown in Figures 1, 2, 3, and 5) is press-fit to inner 
liner 1 08, assisted by bottom mullion guide portion 204, such that inner liner flange 1 80 
(shown in Figures 2 and 5) is securely received in bottom mullion liner channel 218 
(shown in Figures 3 and 5) with an interference fit. The casing bottom panel 156 (shown 
in Figures 2, 4 and 5) is press fit to bottom mullion 1 1 2 such that retaining tongue 240 
(shown in Figure 4) engages bottom mullion engagement surface 220 (shown in Figures 
and 5). Casing rear panel 1 58 is attached to casing shell 1 50 and casing bottom panel 
156, and foam insulating medium 252 (shown in Figure 5) is injected between casing 106 
(shown in Figures 1 , 2 and 5) and the inner liner. The foam insulation is then cured to 
solidify cabinet 1 02. 



[0040] 

Storage drawers 1 20 (shown in Figure 1 ), storage shelves, compartment doors 1 32, 
1 34, (shown in Figure 1 ) airflow control mechanism 2 1 6 (shown in Figure 1 ) and other 
noted components discussed in relation to Figure 1 are then secured to cabinet 102 
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according to known methods and techniques. Refrigeration cycle components (not 
shown) are mounted in the cabinet machinery compartment and coupled to appropriate 
controls to complete assembly of refrigerator 90 (shown in Figure 1). 

[0041] Therefore, casing bottom panel 1 56 may be securely attached to casing 106 with a 
simple and straightforward clip arrangement that avoids additional tooling costs and 
fixtures for automated equipment to attach casing bottom panel 1 56 to case 1 06 after 
liner 108 has been installed into casing shell 150. Consequently, manufacturing and 
assembly costs of refrigerator 90 are reduced while using advantageous foaming 
techniques that reduce stress on liner 108 that may lead to undesirable cracking of the 
liner in use. 

[0042] Moreover, and as best illustrated in Figure 5, bottom mullion 1 12 substantially 

eliminates problematic foam leaks in conventional refrigerators in the vicinity of the front 
rail/liner interface. As is evident in Figure 5, opposing bottom mullion channels 218, 208 
that receive liner flange 1 80 and front rail 1 14, respectively, are separated from one 
another due to the configuration of bottom mullion 1 1 2. Moreover, contoured lower 
flange 1 80 of inner liner 1 08 forms a double barrier against foam leaks such that when 
liner flange 1 80 is tightly press-fit to bottom mullion liner channel 208, it is unlikely that 
any foam insulation medium 252 will flow past the interface between liner flange 1 80 
bottom mullion third retainer portion 212 (shown in Figure 5), the interface between liner 
flange 1 80 and bottom mullion liner base portion 210 (shown in Figure 3) and the 
interface between liner flange 180 and bottom mullion first retaining portion 202 (shown 
in Figure 3) to reach the exterior of bottom mullion 1 1 2 and liner 1 08. Foam leaks are 
therefore substantially eliminated. 

[0043] While the invention has been described in terms of various specific embodiments, 
those skilled in the art will recognize that the invention can be practiced with 
modification within the spirit and scope of the claims. 
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